Summary &mdash; Seasonal colony weight gain (honey production) in the honey bee, Apis mellifera, can be modified by selection. Two-way selection for strains of honey bees exhibiting high or low seasonal colony weight gain was made for 3 generations. In each generation, daughter queens were reared from selected colonies and permitted to mate naturally with unselected males. Two strains of honey bees were produced that differed significantly with respect to seasonal colony weight gain. These results suggest that commercial and hobbyist beekeepers can increase the efficiency of honey production by using a simple selection and mating scheme. Several variables were also evaluated as indicators of seasonal colony weight gain. Short-term colony weight gain was significantly correlated with seasonal colony weight gain and is a useful aid to selection. Early-winter colony weight, latewinter colony weight, early-spring colony weight, and winter weight loss were not correlated with seasonal colony weight gain and do not appear to be useful aids to selection.
INTRODUCTION
The selection of improved strains of honey bees is a frequently discussed topic in the bee literature. However, despite demonstrations of genetic variability for a number of traits, benefits resulting from selection for those traits have not generally been realized by beekeepers. The An ideal system for hobbyists, commercial queen producers, and commercial honey producers is one that incorporates a modest selection coefficient, produces naturally-mated queens, and avoids the difficulties associated with instrumental insemination, isolated mating yards, and the maintenance of controlled breeding populations. Rothenbuhler (1980) suggested that beekeepers might avoid these difficulties and still make improvements in their stock by carefully evaluating their colonies, rearing daughter queens from the 'best' 10% of those colonies, and allowing those daughters to mate naturally with males from other than the queen mothers. We evaluated this technique as a tool for increasing honey production using seasonal colony weight gain as an indicator of honey production (McLellan, 1977) . We also evaluated short-term colony weight gain, early-winter colony weight, early-spring colony weight, and winter weight loss as indicators of seasonal colony weight gain. (Szabo and Lefkovitch, 1987) because variation in the size of colony populations may account for a significant proportion of variation in honey production (Farrar, 1937; Cale and Gowen, 1956; Moeller, 1961) (Lush, 1947a, b) .
Polyandry amplifies the effects of the caste structure. Queens mate with 7-17 males (Page, 1986) (Mackensen, 1951 (Mackensen, , 1955 Woyke (1980) showed that brood viability in the progeny of multiply-mated queens should approach or exceed 75% to ensure maximum honey production. Page and Laidlaw (1982) colonies, the correlation of fall colony weight with honey production was weak. Fall colony weight is probably most significant as a determinant of honey production when it is inadequate to sustain the buildup of a colony's population the following spring.
The correlation analysis of short-term colony weight gain with seasonal colony weight gain revealed that this variable is a moderately useful indicator of seasonal colony weight gain and confirms previous findings by Szabo (1982) and Oldroyd et al (1985) . However, data from each of these studies suggest that there is considerable variability in this relationship. In the present study, the average correlation coefficients were 0.57 (1983), 0.69 (1984 and 1985) , and 0.48 (1986); Szabo's (1982) correlation coefficients for 24-h gain with seasonal gain ranged from -0.17 to 0.94 (from 0.32 to 0.94 without the single negative coefficient). The correlations calculated by Oldroyd et al (1985) for 1-wk colony weight gain with seasonal colony weight gain ranged from 0.68-0.81.
The moderate correlation of short-term colony weight gain with seasonal colony weight gain, the frequent occurrence of low and non-significant correlations, and the occasional negative correlation, suggest that the identification of additional predictive variables would considerably enhance the effectiveness of selection. Several other variables are correlated with seasonal colony weight gain or honey production. These include colony population (Farrar, 1937; Szabo, 1982; Szabo and Lefkovitch, 1989) , 24-h pollen collection (Szabo, 1982) , area of sealed brood (Soller and Bar-Cohen, 1967; Szabo, 1982; Szabo and Lefkovitch, 1989) , weight of bees in colony (Szabo, 1982) , daily flight activity (Szabo, 1980) , queen weight (Nelson and Gary, 1983) , and several morphological characteristics (Milne, 1980 (Milne, , 1985 Milne and Pries, 1984; Szabo and Lefkovitch, 1988) . Szabo (1982) (Laidlaw, 1987a, b) or isolated mating yards (Ruttner, 1988; Waller et al, 1989) . Szabo and Lefkovitch (1987) reported successful selection for increased honey production using isolated mating yards. However, these techniques have not been assimilated into the routines of most commercial operations in the United States. Recently, Hellmich and Waller (1990) Apis mellifera / Selektion / Honigertrag
